sulphuric acid method described by Dubois et al. (1956) .Phenol reagent was prepared by adding 10 ml of H 2 O to 90 ml of the 5% phenol solution. The resultant solution should be colorless, but may develop a pale yellow color with time. Standard glucose solution was prepared by adding 50 mg of glucose dissolved in water and raised to a final volume of 100 ml. A standard curve was prepared with a range of 20-150 µl ofglucose standard solution. A blank of distilled water was used. Five ml of phenol reagent were added to each tube and mixed thoroughly, then rapidly 5 ml of H 2 SO 4 were added to each tube. Samples were allowed to stand at room temperature for 30 min and the absorbance at 485 nm was recorded. The concentrations of glucose were plotted against the corresponding absorbance to generate a standard curve. The concentration of the unknown carbohydrate is determined graphically.
Experimental design and statistical analysis of data
The experiments were subjected to a completely randomized design. Analysis of variance (ANOVA) and Duncan ' s multiple range test (Duncan,1955) , as modified by Snedecor and Cochron (1998) were used to analyze the obtained data. Each treatment of PBZ and ET had three replicated and each replicate consisted of 9 jars. The experiments were repeated twice. The differences between the averages of the recorded parameters for all treatments were tested for significance at the 5% level. The averages followed by the same letter are not significantly different at p<0.05.
III. Results And Discussion
Growth retardants are known to affect of morphological and physiological characters quality of the invitro producedplants. There are problems at acclimatization stage, in which the plantlets are very thin with low rate of survival when transfer to soil.After transferring multiple shoot buds into MS basal medium containing 2.0 mg/l BA and various concentrations of PBZ and ET separately (0.1, 0.5, 1.0, and 2.0 mg/l), the amount of PBZ and ET affected of multiple shoot formation, shoot length, leaves number, fresh and dry weights as presented in Table 1 and Figure 1 . Means followed by the same letter within a column are not significantly different at p>0.05. Shoot proliferation was observed after six weeks from culturing. PBZ at the lower concentration of 0.1 mg/l was significantly superior than the other concentrations; it gave the highest shoot number of 48.0 shoots/explant. These results are in agreement with that obtained by Anchalee and Bodhipadma (2012) , who reported that low concentration of PBZ seems to have a power to enhance multiple shoot and plantlet formation in some species of Curcuma. Kongbangkerd and Yanaphan (2005) found that MS medium consisted of 0.1 mg/l PBZ was able to induce shoots of Curcma longa in vitro better than 0.5 mg/l PBZ. Also, some authors reported that PBZ enhanced cytokinin activities and induced adventitious shoot proliferation in Araceae (Werbrouck and Debergh, 1996 Woodward and Marshall (1988) . Such effect of intensification of cytokinin activity can result from the fact that growth retardants increase the contents of endogenous cytokinin (Rademacher, 2000) . PBZ, like other growth retardants combined with cytokinin induced strong shoot proliferation (Ziv, 1990) . Also the concentration of 0.1 mg/l ET gave 38.67 shoots/explant, which is the highest number of shoots comparing to the other concentrations of ET. On the other hand, the highest concentration of 2.0 mg/l of PBZ and ET gave the lowest shoot number of 21.0 and 15.87 shoots/explant, respectively. On the other hand, the influence of PBZ and ET on shoot length in Stevia rebaudiana was clearly observed, where a gradual decrease in shoot length for all the treatments was noticed as compared to that of control, where the tallest shoots (7.36 cm) were recorded. Treatments with 1.0-2.0 mg/l PBZ gave significant reductions in stem length and fresh to dry weight ratios of shoots ofChrysanthemum (Elaine et al., 1990) . Foster et al. (1991) reported that plant height was reduced by ET application. Alternatively, some of the applied ET may be translocated in the plant, as been demonstrated by Edgerton and Hatch (1972) . Such translocated ET could then release ethylene in subapical elongation regions, leading to inhibited stem growth. PBZ is a useful PGR that has been applied in agricultural systems for decades. PGRs are used on crops, such as rice and wheat to inhibit plant height as well as increase the number of tillers (Assueroet al., 2012). Average number of leaves ranged from 7.43 to 3.0. The highest number of leaves (7.43 and 7.0) was recorded with 0.1 mg/l PBZ and the control. On the other hand, the lowest number of leaves was achieved on 2.0 mg/l ET, which gave 3.0 leaves /shoot. Regarding the mean shoot fresh and dry weights, the addition of PBZ and ET at 0.5 mg/l positively affected the obtained shoot weights, comparing to the different tested concentrations of PBZ and ET. It could be noticed that the fresh and dry weights were gradually increased with increasing the concentration from 0.1 to 0.5 mg/l. Moreover, fresh weight rate was not varies significantly in the concentration of 0.1 to 0.5 mg/l. While 0.5 mg/l PBZ gave the maximum dry weight (0.39 g) of shoots, the highest concentration of PBZ (2.0 mg/l) led to a considerable decrease in shoot fresh weight (1.43 g).The highest fresh and dry weights of shoot (2.83 and 0.35 g), regarding different concentrations of ET, was obtained with 0.5 mg/l ET, while the lowest fresh and dry weights of shoot (0.7 and 0.14 g) were recorded at 2.0 mg/l ET. Inhibited gibberellin biosynthesis and increased cytokinin and abscisic acid content induced by triazoles might be the cause of increased root growth and corresponding dry or fresh weight in plants (Rajalekshmiet al., 2009).The obtained results indicate that increasing PBZ and ET concentrations resulted in a significant decrease in shoot number, shoot length, leave number and fresh and dry weights.
Root quality is an important index of in vitro plantlets quality and a critical factor for transplanting. adventitious rooting. Shoots formed roots on MS medium containing 2.0 mg/l IBA and different concentrations of each of PBZ and ET separately ( Table 2 ). It was observed that there is no significant difference in rooting percent among the different concentrations of PBZ and the control treatment, giving 88.8-100% of rooting. The higher dosage of ET (1.0 and 2.0 mg/l) suppressed rooting percentage and gave 44.44% rooting, while 0.1 and 0.5mg/l ET were insignificantly different comparing to the other treatments. The highest roots number was achieved on 0.1 and 0.5 mg/l PBZ, which gave 8.44 and 8.33 roots/shoot, respectively ( Figure 2) . Therefore, cell division may have been promoted, which in turn increased number of roots.
The increase in number of roots is necessary to keep shoot-root ratio in balance (Mukhtaret al., 1998). PBZ applied in combination with IBA increased the rooting capacity of cutting, by increasing root formation (Wiesman and Lavee, 1995) . Depending on the plant species and the concentration applied, PBZ induce root anatomical and morphological modifications. It increased root diameter of rows and diameter of cortical cells (Burrows et al., 1992) . PBZ increased root diameter in soybean by increasing the size of cortical parenchyma cells (Barnes et al., 1989) .The increase in fine root development implies a more favorable root/crown balance and less stress in treated trees. Improved water status has been reported after treatment with PBZ (Swietlik and Miller, 1983 and Warren et al., 1991) . Followed by 0.5 mg/l ET that gave 7.44 roots/shoot. These results are similar to that of Rossi et al. (2008) who found that pulverization of ET in the aboveground tissues of Pinus taeda seedlings caused thickening of tab roots, and an increase in the number of secondary roots in the middle and lower portion of the root system. ET affected adventitious rooting with IBA. Li et al. (2006) showed that ethylene treatment activated transcription of ARF19 in roots of Arabidopsis seedlings, which might provide an explanation for the effects of ET IBA combination. Krishanamoorthy (1972) and Roy et al. (1972) reported that ET promoted rooting, whereas Mullins (1972) showed that rooting was inhibited by ethylene. ET treatment promotes adventitious rooting of some herbaceous plants (Pan et al., 2002) . Stepanovaet al. (2005) reported that IAA was accumulated by ethylene treatment. On the other hand, the highest average root length (7.74 cm) was obtained on MS medium without growth retardants (control). However, the average of root length was ranged from 6.14 to 2.86 cm for PBZ and ET concentrations. Data also revealed that root length was gradually decreased with increasing PBZ and ET concentrations. So, it is suggested that high concentrations of PBZ and ET cease reduction of root length and in contrast increased root thickness and number of roots, except the higher Means followed by the same letter within a column are not significantly different at p>0.05. Chlorophyll content is one of the indirect markers of the efficiency of the photosynthetic apparatus, for all chlorophyll and not only that takes part in photosynthesis. Photosynthesis is a physiological marker related to vitro plantquality (Borkowska, 2003) . The effect of PBZ and ET treatments on chlorophyll a, chlorophyll b, carotenoids and carbohydrates content were evaluated (Table 3 ). It was clear that leaf chlorophyll a and b, carotenoids and carbohydrates content were increased in treated plantlets at the different treatments compared with the control. The highest amount of chlorophyll a and b and carbohydrates were recorded on MS medium supplemented with 2.0 mg/l PBZ; they reached 0.083, 0.179 and 1.715 mg/g, respectively. On the other hand, the control had the lowest amount of chlorophylla and b, carotenoids andcarbohydratescontent were found on MS medium withoutsupplementations (control), which recorded 0.010, 0.030, 0.061 and 0.024 mg/g, respectively. Fletcheret al. (2000) proposed that PBZ as one in triazol group stimulates cytokinin synthesis that enhances chloroplast differentiation, chloroplast differentiation, chlorophyll biosynthesis and prevents chlorophyll degradation. Nouriyaniet al. (2012) reported that an increase in PBZ concentrations increased chlorophyll content significantly in two wheat cultivars. Also, Pinhero and Fletcher (1994) observed an increase in chlorophyll and carotenoid pigments after treatments with the triazole compound PBZ in maize seedlings. Aboelfazlet al. (2013) reported that treating plants of banana with PBZ increases the total leaf chlorophyll content when compared with the control treatment. Samani (2104) results showed that PBZ concentration had significant effect on leaf chlorophyll content. Whereas, the concentration of 0.5mg/l PBZ gave the highest carotenoids content (0.122 mg/g). Youssef and Abd El-Aal (2013) reported that PBZ significantly increased total carbohydrates and total chlorophylls content inTabernaemontanacoronaria as compared with untreated plants. Regarding the effect of ET, the results indicated that the ET levels had significant effect on chlorophyll a and b, carotenoids and carbohydrates. Leaf chlorophyll a and b were all significantly higher than control. The highest chlorophyll a and b contents was recorded on MS medium supplemented with 2.0mg/l ET (0.062 and 0.171 mg/g, respectively), followed by 1.0 mg/l ET, which gave 0.42 and 0.129 mg/g, respectively. Decreasing the concentration of ET caused decreasing in the level of chlorophyll a and b. Wei et al. (2006) reported that ET causes photosynthesis improvement. On the other hand, the lowest cholorophylla and b content was achieved on the control medium. Carotenoids and carbohydrates were affected by ET concentrations, as 0.5 mg/l ET recorded the highest carotenoids and carbohydrates content (0.179 and 1.814 mg/g, respectively), while MS 
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Acclimatization stage
A major limitation in large scale application of micropropagation technology is high mortality experienced by in vitro raised plants during laboratory to land transfer. Micropropagated plants on being transferred to ex vitro conditions are exposed to altered temperature, light intensity and water stress conditions, so need acclimatization for successful establishment and survival of plantlets (Chandra et al., 2010) . It is evaluated by percentage of the surviving plants, which was clearly affected by the different treatments of PBZ. The results in Table 4 indicated that acclimatization of rooted shoots in the new environment in the greenhouse ranged between 40 and 85%. The highest percentage of survived plants with new leaves was achieved 85%, when cultured on medium with PBZ at 2.0 mg/l (Figure 3) , followed by 1.0 mg/l, which gave 70% survival percentage. On the other hand, the survival percentage of plants was the lowest (40%), when shoots were cultured on MS medium without supplementation of PBZ (control). According to many sources, the growth retardants increase the ability of plants to overcome acclimatization phase. Eliassonet al. (1994) noted that survival of Prunusserotirina four weeks after transfer to the soil was significantly improved by PBZ. Similarly, survival of Philodendron that had been treated with PBZ during proliferation was much better (100%), compared with control (78%) (Ziv, 1990 (Table 4) . Inexpressive survival was ranged from 40 to 75%. The highest rate (75%) in acclimatization occurred when the plantlets were treated with ET at 2.0 mg/l during the in vitro rooting stage. However, the lowest rate (40%) was observed in untreated plantlets (control). This result is similar to that of Scagel and Linderman (2001) who concluded that ET treatment induced a reduction in seedling height, an increase in stem caplier, and growth of new roots in the nursery with a significant positive correlation with survival after planting. An increase of ET spray formulation reduced overall stem growth and increased cell elongation of the aboveground plant tissues. These morphological changes are expected during seedling hardening according to Jacobs and Landes (2009). Joao et al. (2013) reported that the use of ET reduced aboveground growth and significantly increase the root biomass of Parchystromalongifolium, validating its use to promote the morphological changes expected during seedling in nurseries. Based on the production of above ground tissue and increase root biomass,Parchystromalongifoliumseedling root system may act as a storage organ in response to ET application, the increments express growth rate as a function of time and reflect growth vigor (Joao et al., 2013) . It should be noted that increased levels of ET are promoting a quadratic increase in the percentage of surviving plants during the acclimatization stage.
IV. Conclusion
In conclusion, PBZ and ET significantly enhanced the vegetative and reproductive characteristics of Stevia both in vitro and ex vitro. The results also indicated that the application of PBZ had the greatest effect on the development ofStevia shoot and rootin vitroand improvement of the survival during acclimatization.According to the results of the present study, it is effective to use such treatments in the micropropagation procedure to increase the ability of in vitro produced plantlets after their transfer to the soil to withstand the acclimatization stress.
